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From the theoretical point of view Drosophila melanogaster is an extremely

promising organism for analysis of nucleocytoplasmic interactions by means of

nuclear transplantation. Many mutations are available which could serve as

markers of transferred donor nuclei. The behaviour of particular genes in the

cytoplasm of different genotypes could be tested as well as the abilities of differen-

tiated nuclei to promote normal development after their transfer to unfertilized

egg cells.

From the practical point of view the eggs of D. melanogaster are most unsuit-

able for nuclear transplantation. The main technical problems are created by the

lack of resistance of the egg to any mechanical damage of the vitelline and plasma

membranes, coupled with the relatively small dimensions of the egg cell. The

cortical cytoplasmic layer is extremely sensible to rupture and its abilities to

recover are very limited. The consequences of injury often manifest themselves

very late, that is, in very advanced developmental stages; i.e., in larvae ready to

hatch some ectodermal derivatives are often missing or abnormal.

Experiments of nuclear transplantation were carried out on 1426 eggs of

D. melanogaster. As recipients unfertilized eggs, obtained from virgin females

of wild Zürich strain, were used. The donor nuclei came mainly from young

syncytial preblastoderm stages; some of them were sucked, together with sur-

rounding cytoplasm, into a fine glass pipette connected with a microsyringe and

were subsequently injected into recipient virgin eggs (Fig. 1). As the donor nuclei

could not be distinguished from surrounding cytoplasm while being sucked into

the pipette, their distribution in the recipient eggs was more or less random. In

some eggs several nuclei were injected, in others many, in some none. In order

to minimize the cortical damage, the eggs submitted to injections were immersed

in a highly viscous solution, halofluorocarbon oil. 649 eggs were injected with

nuclei of their own strain, that is, wild Zürich, 777 with nuclei of mutant strain y

sn 3bb. As the result of injections 23 embryos and 1 larva which failed to hatch

were obtained. The genotype of donor nuclei did not have any influence on the

percentage of developping embryos. The larva was obtained from the injection

of y sn 3bb nuclei. The analysis of the transplant embryos revealed that some of
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Fig. 1.

Unfertilized egg, photographed alive a few seconds after injection. On the right side a drop of
cytoplasm exuded after injection is visible, x ca. 100.

Fig. 2.

Cellularized blastoderm obtained after nuclear transfer into an unfertilized egg. Fixed in modified
Kahle, stained by Feulgen method, x ca. 400.

Fig. 3.

Larva obtained after nuclear transfer into an unfertilized egg, fixed in modified Kahle, stained

by Feulgen method, x ca. 100.

Fig. 4.

The same larva as in Fig. 3. photographed alive. Chorion removed, vitelline membrane left.

x ca. 100.


